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Objectives. This study sought to evaluate the short-term impact of national smoke-free workplace
legislation on employee exposure to environmental tobacco smoke at work and on employee smoking
habits.

Methods. We performed 2 cross-sectional studies in 9 medium-sized and large Finnish workplaces,
before and after implementation of national smoke-free workplace legislation.We assessed tobacco smoke
exposure via questionnaire and indoor air nicotine measurements.

Results. Exposure to environmental tobacco smoke declined considerably after the legislation was
implemented.Tobacco consumption among smokers diminished. Nicotine concentrations fell significantly.

Conclusions. Legislation was more efficient than voluntary workplace-specific smoking restrictions
in reducing passive smoking and cigarette consumption. (Am J Public Health. 2001;91:1416–1418)
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tionnaire survey in the desired way; and still
another was excluded because the company
declared bankruptcy between the two sur-
veys. A total of 967 employees (response rate
of 69%) participated in the first survey; 1035
employees (response rate 74%) participated
in the second survey.

We used sampling pumps to collect vapor-
phase nicotine into tubes packed with resin
mesh; we then analyzed the samples with a
gas chromatograph.9 Details on the work-
places, as well as questionnaires, indoor air
nicotine measurements, and other aspects
of the baseline situation, are described
elsewhere.10

We used a χ2 test to compare distributions
of ETS exposure and smoking prevalences.11

We used the Mann–Whitney test to compare
median nicotine concentrations.

RESULTS

The populations in the successive surveys
were very similar in terms of the distribution
of sex, age, branch of employment, and posi-
tion at work. The annual change in workforce
was 5% to 10%. 

Table 1 presents daily ETS exposure of
nonsmokers in the workplace before and
after implementation of the reform act. In the
study population, the distribution of ETS ex-
posure shifted toward less and no exposure
after enforcement of the act. For example, the

proportion of employees reporting exposure
for 1 to 4 hours daily was halved. The most
striking decreases in ETS exposure were in
industrial workplaces. 

Daily smoking prevalence among employees
decreased significantly: from 30% in 1994–
1995 to 25% in 1995–1996 (Table 2). Smok-
ing prevalence decreased among men and
women. Although the proportion of smokers
was inversely associated with level of educa-
tion in both surveys, the largest decrease was
observed among those without a college or
university education. The average number of
cigarettes consumed daily by current smokers
declined significantly: from 19 in 1994–1995
to 16 in 1995–1996. The trend was similar
for men and women. 

In 1994–1995, the median nicotine con-
centration was 1.2 µg/m3 in industrial work-
places, 1.5 µg/m3 in the service sector, and
0.4 µg/m3 in offices. A significant decrease
was observed in all branches in 1995–1996:
The median concentrations were 0.05 µg/m3,
0.2 µg/m3, and 0.1 µg/m3, respectively. 

DISCUSSION 

Our results showed a remarkably clear de-
crease in employee exposure to ETS in work-
places 1 year after national legislation on
workplace smoking in Finland took effect.
The proportional changes were largest in in-
dustrial workplaces. Indoor air nicotine con-

Since the 1980s, evidence has accumulated
on the effects of passive smoking on lung
cancer, coronary heart disease, and chronic
obstructive pulmonary disease.1–7 In March
1995, enforcement of a reformed Tobacco
Control Act8 expanded the voluntary work-
place smoking restrictions that existed in
some Finnish firms. The act prohibited smok-
ing on all joint and public premises of work-
places. The employer had 2 options to imple-
ment the act: impose a total ban on smoking
or allow smoking in designated smoking
rooms or areas with separate ventilation sys-
tems and lower air pressure than nonsmok-
ing spaces.

To assess the impact of the new legislation,
we carried out repeated studies with ques-
tionnaires and indoor air nicotine measure-
ments before and after the reformed act
came into effect. The main objective was to
assess the short-term impact of the law on
environmental tobacco smoke (ETS) expo-
sure at work and on smoking habits among
employees. 

METHODS

We used a repeated cross-sectional design.
The first examination took place in winter
1994–1995, when the Tobacco Control Act
reform had been passed by the Finnish Parlia-
ment but had not yet been implemented; the
second round took place during winter
1995–1996, when the act had been in effect
for 1 year.

We examined workplaces from the Hel-
sinki metropolitan area, which has a total of
800000 inhabitants. We selected 12 medium-
sized and large workplaces from a registry
kept by the Finnish Institute of Occupational
Health. These workplaces, both public and
privately owned, represented industry, the
service sector, and offices. One workplace de-
clined participation because of an ongoing or-
ganizational change; another was excluded
because of its inability to carry out the ques-
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TABLE 1—Daily ETS Exposure in the Workplace Among Nonsmokers, by Workplace Category: 
1994–1995 and 1995–1996

Industry Services Offices Total

Daily ETS 1994–1995 1995–1996 1994–1995 1995–1996 1994–1995 1995–1996 1994–1995 1995–1996
exposure (n = 224), % (n = 244), % Pa (n = 262), % (n = 279), % Pa (n = 181), % (n = 224), % Pa (n = 667), % (n = 747), % Pa

Not at all 8.5 53.7 <.001 27.5 52.0 <.001 20.4 57.6 <.001 19.2 54.2 <.001

<1 hour 20.5 28.3 33.2 32.3 37.6 23.2 30.1 28.3

1–4 hours 17.4 8.2 21.0 11.4 16.6 7.1 18.6 9.1

>4 hours 53.6 9.8 18.3 4.3 25.4 12.1 32.1 8.4

aχ2 test for comparison of distribution of ETS exposure in 1994–1995 and 1995–1996.

TABLE 2—Prevalence of Daily Smoking By Education Level: 1994–1995 and 1995–1996

Elementary or Comprehensive School Senior High or Vocational School College or University Total

1994–1995 1995–1996 1994–1995 1995–1996 1994–1995 1995–1996 1995–1996 1994–1995
(n = 324), % (n = 333), % Pa (n = 355), % (n = 361), % Pa (n = 274), % (n = 312), % Pa (n = 967), % (n = 1035), % Pa

Men 39.7 34.3 .228 33.9 26.9 .068 19.8 19.6 .967 32.3 27.4 .045

Women 32.0 29.5 .723 26.4 19.2 .295 11.8 9.7 .631 22.9 18.6 .220

Total 37.2 33.4 .307 32.9 25.3 .034 16.8 16.0 .790 29.6 25.0 .021

aχ2 test for comparison of prevalences in 1994–1995 and 1995–1996.

centrations in the workplaces were consistent
with a decreasing trend in ETS exposure; me-
dian concentrations showed a significant de-
cline in all workplace branches after the law
was enforced. 

Daily smoking prevalence among em-
ployees decreased considerably. Strikingly,
employees with less education showed a
proportionally larger decrease in smoking
prevalence after implementation of the new
legislation. Smoking prevalence and the
number of cigarettes consumed daily de-
creased most among industrial workers. 

Questionnaire reports on ETS exposure
and personal smoking are vulnerable to mis-
classification.12,13 To support honest and accu-
rate reporting, we designed our questionnaire
to be totally anonymous. Consistency be-
tween the questionnaire-based results and the
indoor nicotine-based assessment of changes
in ETS exposure supports the validity of the
current study. 

We were not able to find any other study
in the literature that examined the impact of
national smoke-free workplace legislation.
Two studies had evaluated the impact of
statewide and provincial legislation.14,15 In

Finnish national surveys, the prevalence of
workplace ETS exposure for at least 1 hour
daily decreased from 21% in 1994 to 16%
in 1996 among men and from 9% to 6%
among women.16,17 This trend is consistent
with our findings. The national surveys
showed lower baseline levels of ETS expo-
sure, probably because they included gen-
eral population samples, whereas we ex-
cluded workplaces with a total ban on
smoking to evaluate whether the new legisla-
tion was beneficial to employees who were
not under adequate protection at baseline.
There was no significant decline over time in
the general population smoking rates.16,17

Exposure to ETS in the workplace and to-
bacco use decreased considerably among em-
ployees after national smoke-free workplace
legislation was implemented. Legislative mea-
sures were more effective than voluntary
workplace-specific smoking restrictions in di-
minishing employee exposure to ETS. The
clearest decrease in personal smoking preva-
lence occurred among employees with less
than a college education. The present study
suggests that legislative measures to restrict
smoking at work are more effective than vol-

untary restrictions or health promotion alone
in increasing equity in health between educa-
tion groups. This finding is important be-
cause differences in smoking between educa-
tion levels have widened in Finland during
the past 3 decades.18
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